Two field trials were conducted at extension field on El-Nakaria Village, Zagazig district (Sharkia Governorate) during 2014/2015 and 2015 /2016 to study the effect of Rhizobium treatment (treatment and untreatment) to phosphorous fertilizer levels (0.0, 15.5, 31 and 46.5kg P 2 O 5 /Fad) on three cultivars Conclusively, all characters studied R-treated surpassed that untreated when all four P-levels. Also, nubaria2 cv. gave the highest straw, seed and biological yields.
INTRODUCTION:
According to the FAO report, world population will reach to about 9.8 billion in 2050 (FAO, 2010) . Population growth, food shortages and high food prices have caused the increase in the population of hungry people in the world. So to feed the world's growing population, it is necessary to increase food production (Alipour et al., 2013) . Faba bean (Vicia Faba L.) is an important feeding crop grown in winter season in Egypt. It's seed not only a cheep source of protein but also a food of high calorific and nutritive value especially in the diet of low income people. Egyptian Government is pressing hard to increase the yield and quality of faba bean plant through improving agricultural practices such as Rhizobium inoculation phosphorous fertilization and cultivars.
Many investigators had reported high variability on faba bean in yield and its attributes and quality (Khisravi and Ramezanpour, 2004; Alipour et al., 2013; Abdallah, 2014; Dubova et al., 2015 , Hodua and Bouaziz 2016 , Anteneh and Mnoelky 2017 .
Phosphorous is major nutrient, especially for legumes. Many researchers showed positive effect of phosphorous fertilization on faba bean. Significant increases were achieved in faba bean yield and it's attributes by increasing phosphorous fertilization rate up to 30kg P 2 O 5 /fad (Khalil et al., 2004 and El-Saady et al., 2011) or 31kg P 2 O 5 /fad; (Abbas et al., 2012) .
Many investigators recorded significant differences between faba bean cultivars in yield and it's components. Maha and El-Wakil (2002) reported that the new cultivar Giza 714 produced highest plant height (cm), number of pods/plant, dry weight of plant, biological yield (ton/fad) and straw yield (ton/fad). Amer et al., (2003) curtained the superiority of Sakha-1 faba bean cv. over Giza 461 one in seed yield. Talaat and Abdallah (2008) in Egypt, reported that Sakha-1 significantly surpassed Giza 40 in all previous tested parameters. Abbas et al., (2012) . recorded that Sakha-1 produced the highest seed yield compared with Nubria-1 and Giza 843.
Therefore, the aim of the present study was to study the effect of Rhizobium inoculation and phosphorous fertilizer applications on three cultivars of faba bean.
MATERIALS AND METHODS:
Two field experiments were conducted at extension field in ElNakaria Village. Zagazig district (Sharkia Governorate) during the two successive seasons of 2014/2015 and 2015/2016 to study the effect of Rhizobium inoculation and phosphorous fertilizer levels on three cultivars of faba bean.
The experiment included 24 treatments, which were the combinations of two Rhizobium treatments (treated and untreated), four levels of phosphorus (Zero, 15.5, 31.0 and 46.5kg P 2 O 5 /fad) applied as calcium superphosphate fertilizer (15.5% P 2 O 5 ) in two equal doses 15 days after planting and before first irrigation on three cultivars faba bean (Misr3, Sakha-1 and Nubaria-2) during planting in the two growing seasons.
A split-split plot design with three replicates used with sub-sub plot area of 10.5m 2 having 6 ridges 3m in length 0.60m in width. Faba bean seeds, previously inoculated before planting with the specific strains of Rhizobium leguminosarm, were sown on 15 November in the two successive seasons, respectively in hills, 20cm apart, two seeds were inserted in hills. The two Rhizombium treatment were assigned to main plots, the sub-plots included four levels of phosphorus fertilizer and sub-sub plots for the three cultivars (Misr-3, Sakha-1 and Nubaria-2).
At harvest on 27 and 18 April in first and second growing seasons, respectively, ten guarded plants were randomly taken to determine the following yield attributes: plant height (cm), number of branches/plant, number of pods/plant, number of seeds/pod, seed index (gm), seed weight plant (gm). In addition, the central two ridges of each plot were harvested to measure: seed yield (ton/fad.), straw yield ton/fad and biological yield (ton/fad.). Analysis of variance was performed according to SAS. (2008) system for windows. The interaction, capital letters were used to compare means in rows whereas, small ones were used to compare means in column of Duncan (1955) . Further, the correlation coefficients among all possible combinations of characters were calculated using the method of Svab (1973) .
RESULTS AND DISCUSSION:

1-Effect Rhizobium treatments:
The combined data in Table ( 1) show that Rhizobium treatment had the maximum values plant height, number of branches/plant and number of pods/ plant in both seasons and combined. It's recorded higher values of 100.50 (cm) 4.00 and 25.50, respectively in the combined.
The data presented in Table ( 2) indicate the varietal differences in the average number of seeds/pod, seed index (gm) and seed weight plant (gm). It is clear that Rhizobium treatment produced higher number of pod/plant, heavier seed index (gm) and seed weight/plant (gm) during both seasons and their combined compared with plant untreated with respect by Rhizobium. While no significant differences was observed during the first season of respect number of seeds/pod.
Data recorded in Table ( 3) show that over the two seasons, there were highly significant and significant differences between Rhizobium treatment in seed yield (ton/fad), straw yield (ton/fad.) and biological yield ton/fad. in the combined. These results are in agreement with those reported by Hessian (2000); Khisavi and Ramezanpour (2004) ; Alipour et al., (2013) and Abdallah (2014).
2-Effect of phosphorous fertilization:
Two seasons and combined analysis data presented in Tables (1, 2 and 3) show that increasing level of phosphorous fertilization levels from zero to 46.5kg P 2 O 5 /fad. had positive and significant effects on all studied yield determinations.
Increasing P-levels from zero to 46.5kg P 2 O 5 /fad. gradually increased seed yield (ton/fad.) and such increments reached around 7.45, 15.74 and 22.92% when P-level increased from 0.0 to 15.5, 31.0 to 46.5kg P 2 O 5 /fad/ respectively. Such results indicated the important rule of phosphorous in improving the productivity of faba bean crop.
Likewise, increasing P-levels increased straw and biological yields (ton/fad.) by 27.92 and 22.92% when P-level increased from 0.0 to 46.5 kg P 2 O 5 /fad. for straw and biological yields (ton/fad.) as in the combined data. These results are agreement with those reported by Maha and ElWakil (2002) , et al., (2012) and Abou-Amer et al., (2014) , who's found that faba bean seed yield and it's attributes were significantly increased with increasing the rate of phosphorous fertilization. In this connection, Halimak and Barber (1984) reported that adding P-fertilizer significantly increased root surface area and this was important in supplying the nutrient need by plants. It is well established also that phosphorous is an essential and principal element in energy compounds.
3-Cultivar Variation:
The combined data in Tables (1, 2 
4-Effect of Interaction a) Rhizobium X P-levels:
Interaction effects of Rhizobium treat X P-levels on some yield attributes and yields in the second season are shown in Table 4 . Plant height (cm), seed index, seed weight/plant (gm), seed yield (ton/fad.) straw yield (ton/fad.) and biological yield (ton/fad.) responded to the highest from zero of P-fertilizer (46.5kgP 2 O 5 /fad.) where as untreated plants showed gradually response to 46.5kgP 2 O 5 /fad. On the other hand of all characters studied of R-treatment surpassed that un-treatment with all four P-levels. b) P-levels X Cultivars: Interaction effects of P-levels X Cultivars on seed, straw and biological yields (ton/fad.) were significant and shown in Table (5). All characters responded significantly to the highest P-level 46.5kg P 2 O 5 /fed. irrespective to cultivars Sakha-1 which surpassed the two cultivars Misr-3 and Nubaria-2 in seed, straw and bidogical yields "ton/fad." 1.469, 1.540 and 2.817 (ton/fad.), respectively. 
Correlation coefficients:
The interrelationship among seed yield and its attributes of faba bean as simple correlation are shown in Table 6 .
Seed yield was positively and highly significant correlacted with all characters studied i.e. straw yields (r=0.851**), plant height (r=0.795*), number of seeds/pod (r=0.716*), number of pods/plant (r=0.909**), germination% (r = 0.591), good seedling % (r = 0.679*), germination index (r = 0.847**), seedling dry weight (mg) (r = 0.721*) and protein% (r = 0.691*).
These results are in accordance with those reported by Maha and ElWakil (2002) ; Fatma and Mehasen (2006) and Alipour et al., (2013) .
Conclusively, all characters studied R-treated surpassed that untreated when all four P-levels. Also, nubaria2 cv. gave the highest straw, seed and biological yields. 
